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The session was then enriched by five oral presentations reporting hyperspectral imaging applications in various fields, covering forensic science (identification of particular biological traces on the crime scene), shelflife and storage studies of different fresh products, and proposals of great actual interest in the ecology and the environmental field.
For the first time in the history of the NIRItalia Symposium, a session dedicated to Cultural Heritage and Environment was introduced. The session was opened with a keynote of Dr Giorgia Sciutto, researcher at the Department of Chemistry 'G. Ciamician' of the University of Bologna, Italy. She is engaged in the research and development of advanced analytical methods for the characterization of samples of artistic interest, with particular reference to hyperspectral imaging techniques in the mid and near infrared regions. Although the interest for NIR spectroscopy in the field of cultural heritage in Italy is recent, the case studies reported by Dr Sciutto have highlighted the considerable and numerous advantages given by the use of spectroscopic techniques in this sector. 3, 4 The contributions that characterized this session showed that NIR spectroscopy is suitable for the analysis of ancient artefacts such as archaeological ceramics and illuminated manuscripts in order to identify the crucial phases of the production process and to establish the level of technological knowledge of a certain population.
The presentation by Dr Biancolillo et al. 5 evaluated the possibility to differentiate, by means of NIR spectroscopy and thermogravimetric analysis coupled with chemometrics, samples of human bone from four different necropolises, two in Italy and two in Sudan. The bones were not only different from a geographical point of view, but also with respect to the age and the funeral rite undertaken. A multi-block approach provided interesting results allowing discrimination according to the funeral rite and their age.
Of particular interest in the Cultural Heritage and Environment session were also the contributions focused on environmental applications: study of biomass, evaluation of wood aging and optimization of the de-and remanufacturing processes. In particular, Dr Toscano et al. 6 investigated the potential to predict the main physicochemical parameters of biomass using NIR spectroscopy. Solid biofuels are becoming even more common due to increasing energy demand, current European policy and the aim to reduce greenhouse gas emissions. Biomass presents an inherent huge variability in properties, and its quality needs to be determined in order to allocate each product to the appropriate combustion device. The results obtained by Dr Toscano et al. demonstrate the reliability of NIR spectroscopy to be applied to the production line for the direct quality control of the critical points of the bioenergy chain.
The second day of the Symposium was opened by the third keynote of Professor Maria Angela Franceschini, from Harvard Medical School, USA who opened the session dedicated to 'PharmaceuticalProcess Monitoring and Industry 4.0'. An expert in the development of non-invasive optical techniques and their applications in the field of neuroscience and neurology, Dr Franceschini illustrated the applications of near infrared spectroscopy in the clinical setting, reporting the excellent results obtained from the use of this technique in monitoring the cerebral blood flow and oxygen metabolism in adult and pediatric patients with hydrocephalus. 7, 8 Subsequent contributions have highlighted the efficiency of the NIR technique in the field of process monitoring, with particular reference to the pharmaceutical sector. The implementation of NIR devices in continuous manufacturing, in fact, made it possible to monitor the whole process or to determine the endpoints of specific processing steps such as the granulation process. Entering the merit of technological innovation in terms of Industry 4.0, near infrared spectroscopy has proved to be a valid and effective resource both in the food sector with particular reference to cereal and dairy products, and in the environmental field where portable instruments have been employed in forest operations.
In the work of Dr Sandak et al., 9 the surface alterations of natural wood exposed to artificial weathering have been studied. NIR spectroscopy was used to investigate the changes in the chemical structure of wood. The results indicated that the discrimination between spectra at diverse cumulative weathering doses was more evident for early wood than for latewood. This result confirms the hypothesis that the degradation kinetics differs depending on the anatomical configuration of wood.
In the second half of the day, a session dedicated to the Agro-Food sector was opened by a presentation from Dr Glen Fox from the University of Queensland, Australia; he presented several lessons learned in his career, spanning over 30 years, from NIR applications in a diverse range of plant and animal industries in Australia. The Agro-Food session, a tradition in the history of NIRItalia, was confirmed as crucial in terms of contributions from seven italian and international speakers presenting their studies during this session, illustrating NIR methods developed for the qualitative and quantitative analysis of a wide range of products from mushrooms 10 to sorghum. 11 Dr Alessio Tugnolo deserved the title of 'best oral presentation' showing the application of Vis-NIR spectroscopy to evaluate the quality of Agaricus bisporus mushrooms 10 ; results of this exploratory study can be considered encouraging and demonstrated the applicability of Vis-NIR spectroscopy on Agaricus bisporus as a rapid technique to monitor the production process directly at the company, to standardize the harvest moment, and to support consumer choice, based mainly on the external characteristics of the product.
Dr Maristella Vanoli et al. 12 investigated the effect of an innovative coating on the ripening of 'Salame Piacentino' combining NIR spectroscopy and an aquaphotomics approach. Lorenzo Serva presented two studies with the first aimed at the authentication of the floral origin of honeys 13 and the second at evaluating the chemical and microbiological quality traits of cloudy apple juice treated with power ultrasound by using NIR spectroscopy.
14 Moreover, contributions in this session suggested the potential use of NIR spectroscopy for process monitoring, such as in the supply chain of the Annurca apple (IGP) 15 and in the coffee in capsules production process. 16 In this last study, the authors tried to identify the most suitable instrumentation to be used in the different production process steps capable of highlighting failures in the semi-finished production without waiting for the final control of the encapsulated product.
Last but not least, on the evening of 30 May, an exclusive Gala Dinner took place, held inside the Cetacean Pavilion of the 'Acquario di Genova', where guests could taste Ligurian cuisine while admiring the wonderful sight offered by a family of dolphins with their calves. At the end of the Gala Dinner, Dr Glen Fox presented an amazing video reminding the participants about the upcoming International Conference of the ICNIRS, NIR-2019, which will be held in the Australian Gold Coast from 15 to 20 September 2019.
NIRItalia 2018 has achieved the desired success by offering a rich and well-structured scientific program, appreciated by participants from both the academic and industrial worlds, who have found in the event a valuable opportunity for meeting and for future and fruitful collaborations. The attendance of numerous young researchers and students, the registration of new SISNIR members and the presence of nine sponsors have confirmed the continuous and still growing interest in the use of NIR spectroscopy in Italy.
